CLAIMS: 
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A method comprising: 
^?\ / obtaining information characterizing the color response of a display device 
^/associ 



i? 



sociated vtith a client residing on a computer network; 

modifying a color image based on the information to improve the accuracy of 
the color image>when displayed on the display device; and 

deliveringVhe modified color image to the client via the computer network for 
display on the display device. 



method of claim 1, further comprising obtaining the information by 
through a color profiling process that profiles the color response of 



guiding 
the displa^ 




The method of claim 2, further comprising guiding the client through the 
^jy color profiling process by delivering a series of instructional web pages to the client. 
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4. \The method of claim 2, wherein the color profiling process includes 
estimating a gaitima for the color response of the display device. 

5. The nifcthod of claim 2, wherein the color profiling process includes 
estimating a gamma foodie color response, of each of the red, green and blue color 
channels associated with the display device. 
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6. The method of &aim 2, wherein the color profiling process includes 
estimating a black point associated with tKe display device. 
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7. The method of claim 2^herein the color profiling process includes: 
estimating the black point of the display device; 
estimating a coarse gamma for the \isplay device; 
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estimating fine gamma for the display device based in part on the coarse 
gamma; 

estimating fee gray balance of the display device; and 
generating a\color profile based on the black point, the coarse gamma, the fine 
gamma, and the graM balance. 
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8. The method of claim 7, wherein estimating the black point of the display 
device includes: 

displaying a fir^t range of gray elements on the display device; 
setting the contrast of the display device to maximum; 
setting the brightness of the display device to maximum; 
reducing the brightness of the display device until the darkest of the gray 
elements is barely visible; 

selecting the gray element that is barely visible. 

9. The method of\;laim 8, wherein estimating the coarse gamma includes: 
displaying a second ranjp of gray elements with a dithered approximately 50% 

gray background; 

selecting the gray element\hat appears to most closely blend with the 
background; and 

estimating a single coarse gaifoma for the red, green, and blue channels of the 
display device based on the gray levelbf the selected gray element. 
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10. The method of claim 9, wherein estimating the fine gamma includes: 
displaying the selected gray elemekt within a third range of gray elements with 
the dithered background, wherein the gray tevels of the third range of gray elements are 
more closely spaced than the gray levels in the second range of gray elements and 
substantially centered about the gray level of the selected gray element; 

selecting the gray element in the third rarbe of gray elements that appears to 
most closely blend with the dithered background;Vnd 
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estimating a single fine gamma for the red, green, and blue channels of the 
display device based on the gray level of the selected gray element in the third range of 
gray elements. 
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11. The method of claim 10, wherein estimating the gray balance includes: 
displaying the selected gray element from the third range of gray elements 

among a fourth range \>f red-, green-, and blue-shifted gray elements with the 

background; 

selecting the graV element in the fourth range of gray elements that appears to 
most closely blend with tne background; and 

estimating individinal gammas for the red, green, and blue channels of the 
display device based on thagray level of the selected gray element in the fourth range 
of gray elements. 
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12. The method of cflaim 2, wherein the color profiling process includes: 
displaying a dark elementWd a darker element on the display device; 
setting the contrast and brightness .of the display to maximum; 
reducing the brightness untiAthe darker element is not visible; 
reducing the brightness until the dark element is barely visible; 
displaying a first range of gray)plements with a dithered approximately 50% 
gray background; 

selecting the gray element in the fft^t range that appears to most closely blend 
with the dithered background; and 

estimating the gamma of the display device based on the gray level of the 
selected gray element. 



13. The method of claim 12, wherein the color profiling process further 



includes: 



display ranges of gray elements for the red 



green, and blue color channels of the 



30 display device with dithered approximately 50% gray red, green and blue backgrounds; 
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selecting the red, green, and blue gray elements that appear to most closely 
blend with the respective backgrounds; and 

estimating individual gammas for the red, green, and blue color channels based 
on the selected red, green, and blue gray elements. 
5 I 

14. The method of claim 2, further comprising: 

guiding the client through the color profiling process by delivering a series of 
instructional web pages totthe client; 

obtaining the information by generating a web cookie based on results of the 
1 0 color profiling process; and 

transmitting the web dookie to a remote server in the computer network. 

15. The method of alaim 14, wherein the remote server modifies the color 
image based on the information\ 

15 

16. The method of claiiij 14, wherein the remote server delivers the modified 
color image to the client. 

1 7. The method of claim 1 A further comprising transmitting the information 
20 to a remote server in the computer network, the remote server modifying the color 

images based on the information. 

1 8. The method of claim 1, further comprising transmitting the information 
to a plurality of remote servers in the computer network, and modifying a plurality of 

25 color images based on the information, wherein each of the remote servers modifies and 

delivers at least one of the color images to the client. 

19. The method of claim 1, further comprising obtaining the information by 
obtaining information characterizing the color responses of a plurality of display 

30 devices associated with a plurality of clients residing on the computer network. 
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20. The method of claim 1, wherein the color image forms part of content 
received by the client from a remote server. 



2 1 . The methodtaf claim 1, wherein the computer network is the world wide 
web, and the color image fo rms part of a web page received by the client from a web 
server residing on the comp iter network. 

22. The method ( f claim 1, wherein the color image includes a plurality of 
color images stored on imag ; servers residing on the computer network, and the color 
images form parts of web pages received by the client from web servers residing on the 
computer network, the image kervers and web servers being distinct from one another. 



23. The method of claim 1, further comprising modifying the color images 
before the delivery of the color i\nages to the client. 

24. The method of claiAi 1, further comprising: 
transmitting a web page froA a web server to the client, wherein the web page 

includes an image tag identifying theVolor image on a color image server residing on 
the computer network; 

transmitting the information as ^art of a web cookie to the color image server, 
wherein the color image server modifies the color image based on the information; and 

transmitting the color image from the color image server to the client. 



25. The method of claim 1, furthencomprising: 

transmitting a first web page from a cotor profile server to the client, the web 
page guiding the client through a color profilingVrocess to obtain the information; 

transmitting a second web page from a web server to the client, wherein the web 
page includes an image tag identifying the color image on a color image server residing 
on the network; 

transmitting the information as part of a web Aookie to the color image server, 
wherein the color image server modifies the color imafee based on the information; and 
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transmitting the color image form the color image server to the client. 

26. A system Comprising: 

a web server residing on a computer network, the web server transmitting web 
pages to remote clients residing on the computer network; 

a color image server residing on the computer network, the color image server 
transmitting color images Referenced by the web pages to the clients for display on 
display devices associated with the clients; 

a color profile server residing on the computer network, the color profile server 
guiding the clients through a color profiling process to obtain information 
characterizing the color responses of the display devices associated with the clients; and 

one or more color collection modules that modify the color images transmitted 
by the color image server basqd on the information to improve the accuracy of the color 
images when displayed on the respective display device. 

27. The system of claim 26, wherein the one or more color correction 
modules include a plurality of coldr correction modules, each of the color correction 
modules being resident with one oAthe color image servers on the network. 
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28. The system of claim 2lL wherein the color profile server delivers a series 
of instructional web pages to the client^ 
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29. The system of claim 26, wherein the color profiling process includes 
estimating a gamma for the color response ^f each of the display devices. 

30. The system of claim 26, wherek the color profiling process includes 
estimating a gamma for the color response of each of the red, green and blue color 
channels associated with each of the display devices. 
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3 1 . The system of claim 26, wherein theVolor profiling process includes 
estimating a black point associated with each of the display devices. 
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32. Thevsystem of claim 26, wherein the color profiling process includes: 
estimating tire black point of each of the display devices; 

estimating a qoarse gamma for each of the display devices; 
estimating a fipe gamma for each of the display devices based in part on the 
coarse gamma; 

estimating the gfcay balance of each of the display devices; and 
generating a col* profile based on the black point, the coarse gamma, the fine 
gamma, and the gray balance. 

33. The system M claim 32, wherein estimating the black point of each of 
the display devices includes: 

displaying a first rang& of gray elements on each of the display devices; 
setting the contrast of each of the display devices to maximum; 
setting the brightness of &ach of the display devices to maximum; 
reducing the brightness of)fach of the display devices until the darkest of the 
gray elements is barely visible; 

selecting the gray element thik is barely visible. 
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34. The system of claim 32, Wherein estimating the coarse gamma includes: 
displaying a second range of grayA^lements with a dithered approximately 50% 

gray background; 

selecting the gray element that appear\to most closely blend with the 

background; and 

estimating a single coarse gamma for the\ed, green, and blue channels of each 
of the display devices based on the gray level of th\ selected gray element. 
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35. The system of claim 34, wherein estimating the fine gamma includes: 
displaying the selected gray element within a third range of gray elements with 
the background, wherein the gray levels of the third rangV of gray elements are more 
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closely spaced than the gray levels in the second range of gray elements and 
substantially centered about the gray level of the selected gray element; 

selecting the gray element in the third range of gray elements that appears to 
most closely blend Yvith the background; and 

estimating aWgle fine gamma for the red, green, and blue channels of each of 
the display devices based on the gray level of the selected gray element in the third 
range of gray elementsV 

36. The system of claim 35, wherein estimating the gray balance includes: 
displaying the seletted gray element from the third range of gray elements 

among a fourth range of red-, green-, and blue-shifted gray elements with the 
background; \ 

selecting the gray element in the fourth range of gray elements that appears to 
most closely blend with the background; and 

estimating individual gaWias for the red, green, and blue channels of each of 
the display devices based on the Wy level of the selected gray element in the fourth 
range of gray elements. \ 

37. The system of claim 26l wherein the color profiling process includes: 
displaying a dark element and auarker element on each of the display devices; 
setting the contrast and brightnes&of the display to maximum; 

reducing the brightness until the daMcer element is not visible; 

reducing the brightness until the dar^element is barely visible; 

displaying a first range of gray elementk with a dithered approximately 50% 
gray background; \ 

selecting the gray element in the first range that appears to most closely blend 
with the background; and \ 

estimating the gamma of each of the display deVces based on the gray level of 
the selected gray element. 
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V 38. The system of claim 37, wherein the color profiling process further 
includes: 

displaying ranges of gray elements for the red, green, and blue color channels of 
the displaV device with dithered approximately 50% gray red, green and blue 
background 

selecting the red, green, and blue gray elements that appear to most closely 
blend with theVespective backgrounds; and 

estimatirte individual gammas for the red, green, and blue color channels based 
on the selected reeL green, and blue gray elements. 

39. The system of claim 26, wherein the web pages generated by the color 
profile server, when executed by one of the clients, generates a web cookie based on 
results of the color profiling process, each of the clients transmitting the web cookie to 
one of remote servers for correction of the color images. 

40. The system onclaim 39, wherein the one or more color correction 
modules modify the color images based on the information in the web cookie. 



41 . The system of claim 40, wherein the color image server delivers the 
20 modified color images to the clients 

42. The system of claim 26,Wierein the clients transmit the information to 
one or more of the color image servers, and the one or more color correction modules 
includes a plurality of color correction modules, each of the color correction modules 

25 being resident with one of the color image severs, wherein each of the color correction 

modules modifies the color images based on the^nformation. 

43. The system of claim 26, wherein the computer network is the world wide 

web. 
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44. A method comprising: 
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obtaining information characterizing the color response of a display device 
associated with a client residing on a computer network, wherein the information 
include^an indication of gamma and black point; 
incorporating the information in a cookie; 
transmitting the cookie with a request for a color image; 

modifying the color image based on the information in the cookie to improve the 
accuracy of me color images when displayed on the display device; and 

delivering the modified color image to the client for display on the display 

device. 

45. TheVnethod of claim 44, further comprising obtaining the information by 
guiding the client through a color profiling process that profiles the color response of 
the display device, the\color profiling process including delivery of a series of 
interactive, instructionaWges to the client, wherein completion of the color profiling 
process requires no more yian four clicks with a pointing device operated by a user 
associated with the client. 
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46. The method of &aim 44, wherein the cookie includes a profiler cookie 
written to the client by a first server that obtains the information, and a subscriber 
cookie written to the client by a cpjor image server that delivers the modified color 
image. 

47. The method of claim 4^\ further comprising transferring at least some of 
the contents of the profiler cookie to theVolor image server, whereby the color image 
server writes the subscriber cookie to the Wient, the subscriber cookie being thereafter 
transferred to the color image server whence client requests delivery of images from 
the color image server. 
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48. A system comprising: 
a web server residing on a computer netwo&, the web server transmitting web 
pages to remote clients residing on the computer network; 
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a color image server residing on the computer network, the color image server 
transn\itting color images referenced by the web pages to the clients for display on 
display devices associated with the clients; 

a dolor profile server residing on the computer network, the color profile server 
guiding thd clients through a color profiling process to obtain information 
characterizing the color responses of the display devices associated with the clients, 
wherein the ikformation include an indication of gamma and black point, and the color 
profile server incorporates the information in a cookie; and 

one or rripre color correction modules that modify the color images transmitted 
by the color image server based on the information in the cookie to improve the 
accuracy of the color images when displayed on the respective display device. 



49. The system of claim 48, wherein the color profile server obtains the 
information by guidindthe client through a color profiling process that profiles the 
1 5 color response of the disblay device, the color profiling process including delivery of a 

series of interactive, instructional pages to the client, wherein completion of the color 
profiling process requires nb more than four clicks with a pointing device operated by a 
user associated with the clier 

20 50. The system of claim 48, wherein the cookie includes a profiler cookie 

written to the client by the color profile server, and a subscriber cookie written to the 
client by the color image server. 

5 1 . The system of claim 48, wherein the color profile server transfers at least 
25 some of the contents of the profiler cookie to the color image server, whereby the color 

image server writes the subscriber cookib to the client, the subscriber cookie being 
thereafter transferred to the color image server when the client requests delivery of 
images from the color image server. 

30 52. A method for profiling the colo^ response of a display device, the 

method comprising: 
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Estimating the black point of the display device; 
estimating a coarse gamma for the display device; 
estimating a fine gamma for the display device based in part on the coarse 
gamma; 

estinkting the gray balance of the display device; and 
generating a color profile based on the black point, the coarse gamma, the fine 
gamma, and tha gray balance. 

53 . Thfe method of claim 52, wherein estimating the black point of the 
display device includes: 

displaying avfirst range of gray elements on the display device; 
setting the contrast of the display device to maximum; 
setting the brightness of the display device to maximum; 
reducing the bi^ghtness of the display device until the darkest of the gray 
elements is barely visibl\; 

selecting the gray Element that is barely visible. 

54. The method o£ claim 53, wherein estimating the coarse gamma includes: 
displaying a second range of gray elements with a dithered approximately 50% 

gray background; 

selecting the gray elemen\that appears to most closely blend with the 
background; and 

estimating a single coarse galnma for the red, green, and blue channels of the 
display device based on the gray levelW the selected gray element. 

55. The method of claim 52, wherein estimating the fine gamma includes: 
displaying the selected gray elememt within a third range of gray elements with 

the background, wherein the gray levels of the third range of gray elements are more 
closely spaced than the gray levels in the second range of gray elements and 
substantially centered about the gray level of the selected gray element; 
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Selecting the gray element in the third range of gray elements that appears to 
most closely blend with the background; and 

estimating a single fine gamma for the red, green, and blue channels of the 
display device based on the gray level of the selected gray element in the third range of 
gray elements. 

56. \ The method of claim 55, wherein estimating the gray balance includes: 
displaying the selected gray element from the third range of gray elements 

among a fourth yange of red-, green-, and blue-shifted gray elements with the 
background; 

selecting fye gray element in the fourth range of gray elements that appears to 
most closely blendWth the background; and 

estimating iri^ividual gammas for the red, green, and blue channels of the 
display device based \n the gray level of the selected gray element in the fourth range 
of gray elements. 

57. The method of claim 56, wherein the fourth range of gray elements is 
represented as a two-dimenfeional array of the gray elements. 

58. The method of olaim 57, wherein the selected gray element from the 
third range of gray elements is represented centrally within the two-dimensional array 
of the gray elements., 

59. The method of claim 52^ further comprising using the coarse gamma as a 
starting point for estimating the fine gan^na, and using the fine gamma as a starting 
point for estimating the gray balance. \ 

\ 

60. A computer readable medium containing program code that, upon 
execution by a processor: \ 

obtains information characterizing the colcfcr response of a display device 
associated with a client computer residing on a computer network; 
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)difies a color image based on the information to improve the accuracy of the 
color images when displayed on the display device; and 

delivers the modified color image to the client for display on the display device. 

61 . \ The computer readable medium of claim 60, wherein the program code 
is contained Both in physical data storage media and signals transmitted between the 
client computed and other resource on the computer network. 
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62. A dpmputer readable medium containing program code that, upon 
execution by processor: 

requests a cok>r image from a remote server; 

transmits to that remote server information characterizing the color response of a 
display device associated with a client residing on a computer network; and 

receives from the remote server the requested color image following 
modification of the color image by the remote server based on the information. 
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63. The computer Readable medium of claim 62, wherein the program code 
is contained both in physical data storage media and signals transmitted between the 
client computer and other resource on the computer network. 

64. A web cookie data stricture encoded in a computer-readable medium, 
the data structure, upon processing by a processor: 

presents a first field indicating aWb domain; 

presents a second field indicating \ black point of a display device associated 
with a client residing on a computer network; and 

presents a third field indicating a ganifria of the display device. 
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